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ABSTRACT 

PURPOSE: To form a polarization inversion structure without causing the 
surface contamination, refractive index variation, crystal breakage, etc., 
of a ferroelectric material. 

CONSTITUTION: On the ferroelectric material 10 after single polarization, 
1st and 2nd electrodes 1 and 2 are arranged in the polarizing direction and 
at least the 1st electrode 1 is formed in pattern corresponding to the 
pattern of polarization inversion structure which is obtained finally; and 
a voltage of 1-100kV/mm is applied between the 1st and 2nd electrodes 1 and 
2 so that a negative potential is applied to the negative side of 
self-polarization of the ferroelectric material 10 and a positive potential 
is applied to the positive size, thus forming the polarization inversion 
structure. 
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920/900© 18 ft 41 #1: E ffl lift - wmwX9-m cj^) zg/.^ esse eo xvj zc^gi lad si/so 



1 

k V/mm- 10 0k V/mm<OS)E*:91tt3 L T, ^ffi 
S C « iS $r ^ T S J: o L - <h ^ <f: T -5 » a S 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 31 gi);^«SHG5R^^. i§&Ska>(7D7t€^A 

[0 0 0 4] Z.<D^o/3:SHGM^tUX\t. mXHK 
<7>SHG*^, OTA.tfL iNbOs (LN) ^<D^WiM 

m&^^m^LT. ztiizj&m$^^<DS^'A^xtiLx 

[0 0 0 5] L;^l^L-/i;i^6/^*^^^7 5iSHG35^^^1-^co4^ 

ywcnimsHG^^]^. sHG^-i^(DiAmyjt^^mwL' 

[0 0 0 61 ^^9J3m(r>mi'^7=/'^^ 7.nm<ofts^'.z*it. 

^i^^/^t^^. zti^smm'iZff'DyjmtLx^^mm^'^m 
^(o-^-imm&^iz&n-r^yjitifi^m^^tix^^^ (j. 

A. AroslroDg. N. Bloeabergen. ftS, Phys.Rev. . 127. 1918(19 

62)). zti^nmr^:^mtLx^& {WA;fiSS«) 



(2) ^mW-^- 3 3 5 6 2 0 

2 

(P^ffi. rti/^, ^A. NHKtx5frW5?, 29(1), 24(197 
7)) ^. ^/t^a^^l^±tf3#icSsiA'/^RlJfiQ-r^l|5^coS 

5?'ffigtEWig*:f^s?T^:^^(D. Feng. y. B.Ming. J.F.Hon 
g. ftS. Appl.Phys. Leu. 37, 607(1980) . K. .Nassau. H. J . Lev 
iosteia.G.H,Loiacano Appl.Phys . Lett, 6. 228(1965) . A. 
Feisst.P.KoidI Appl . Phys. Let i. 47. 11 25(1985) ) /tf^^ 

^i^\z^^i%^\t^^^r^^m.f>-'iL^^^r^^<T:^^t^^ 
[0 0 0 71 c:ntc»UT^B^«jKf<7:>^giaf^{c±i£(Z) 

S:^. ^4 9[Elfrv^#5S^^I»i^^^S5m919<1988)) 
L i O: ^^&ffi:T'5;^^(lonas Webjoera. et ah 
IEEE PHOTONICS TECHNOL. LETT. 1 . 1989. PP316-31S) 7^^^^ 

(0 0 0 81 C(7)T i ffiS^ftlCJ: O^i^ajSfe^il^figf -5 

t ^ T ^ 81 d -C ^ T ^ IS fS] t c m 5^- f t $ n ;t ^ X L N 
«fcOJ5£^?i^«ftt^tKH OCD. 4- c ®±irT i 2 1 

[0 0 0 91 ^LTCcOcfc-9;'<£t^*gT=^jA.t^ 1 1 0 or 
ggco^iDSi^ff-^rT i €:?^^l|**t^4i op^t::a:g^$ 
Ji? -l^, a 1 7 ic.T^f ,i:^fc»SSI£|g^3 ^^^WicJK^ 

«3(^aSr^d5S(tOfcO. ^Ac5^SSe^i§£3(?:)bf y 

TJB<^c7D3?r^i±;C5^^ (F. Laur 
ell el al, IniegratedPhotoDics Research. Tul2. 1989) 

[0 0 10] IP^, ±iEL/t(2t§S&^Si^{CfT5;"::36 
\Z\%. «^fSSe5I^3co^$D^:^>t-^<r cb;^t^S^L 

±cfs.'^^mi^^fi^^M.\z^^^n^:it.t<m^\^'^^f)^. 
±xSoT i^nrnz^-oxsHGrn^F^m^i^it^.-^. 

'^(J:>j^mKK.mm.2(Dm^(DB\'M'^\z'^^f:z^. \ti^ 
tOSiS^^2ffidl?ffi7tcoi^i^, MlCA:^7t<i:m2.^a^i$ 
^t<r)m^9hmcr>i&T'^^fik^^m^^x. c^t^KP-^TtS! 
»5a^<oaT ^tS < ^.ni>^^ ^ ( I qs t , Phys. con f . S er. N 
ol03:Part [.Paper presented at [nt. Coaf, Materials 
for MoD-linear and Eleciro-opi ics. Cambr idge. 1989) 

50 [0 0 1 U cntC^tLT*tfci-SglAtl. ^\Z'^m^2- 
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^^W.X^'m i^) Z9LV esse GO XVd 28-91 Idd 81/80 00 



A) 

3 

1 8 7 7 3 5^C^3l^T, ^^n^^m^Zl^^ 
(0 0 121 

5F1-344270 ^ati^a2>'^Sa^ 2 - 1 2 4 7 8 6 

saw am «JE ^ A X a/E ^ Efi jfror ^ c <i: ^ 

to 0 1 31 c<o fifil^-a i 
JbtCl 0 0 0 Ae^CDSi¥<;D7;P^ :^a 2 2 ^SeIPLt:! 

cncD±icp t aa2 3^, swciiT^fi^ases 

— :;^C<7>S<7)- c ©±{CSii?$ 0. 5mm<7DT;U^:hffi 

[0 0 1 41 c<r>^ofs.mmz^^'iX. m«5<c<i:oT 
1 0 0 0 VCOiEaSaJE^en^jnU, »tau— h€r8. St: 
UT 1 0 3 sr^T^iSL, wCOSStC^t^TS 

5trpiR}?T^. c<;)«&. p t ma2 3c7)/^^->(cjt 
^ - ><?5 » a s ^ ^ c r #r 

(0 0 151 l^t^l^fSiii^^. Ci;5iS^tC-J3l^Tt>-e£D5i^ 

S*E®i^3C0fc:-y^P{CltL'Ta§$D;^i«/h<i:r«i:0, 
»e5SlE®^3 CD«iW7&^fc:'y^PC^LT:fc<fc^oT. 

(0 0 161 ^/ccn'=r<oma^5n(cj;*53^<S;^e*i'«i 

C. 1 5 0=C- 1 2 0 Ot:gS.iCSDiftUrLt5£a^^^ 
^* W te^c;? ^ M ! c ^ 'v ^ ; i S a let a? (7? ^ S ^ ^ b 

(0 0 17] :^H^fim^\^^otr^^m'it. 



(3) 4#§S^4 - 3 3 5 6 2 0 

(0 0 181 

H^W^^lOfC. ^<755^a:'7f^fC^ 1 s^L^m 2C0^lll 
&:5 2^£SL. :i>;i<^i^mic7D^ign:t^.^WCi# 
^5fffise(Rig3 o(r>j'^sf->^zt^m^'^^n9->\zm 

coma 1 &c<2 r-TJc, !i5?m*^^t6f 1 ocog^^a^^a 

1 0 0 k vymm<7)m/±^ep^Ur, 5i^aSIEfl$ia 3 0 
[0 0 191 

(i: < Ji^fiST ^ C <i: ;:)^-C ^ ;t . 

[0 0 2 01 :in\t'^):\z]Si^<im.^\zm^t>(r>^m.t:>n 

^ r^^m^Bfimm-^t\^^mm.^mi^Jt (frozen ferroel 
ectorics) tC;^3t.^Tti, iga^Sft^Tl^^^ U;5:tr^eScO^/E 

^ftsb\z. 1 5 or - 1 2 0 .or:m^<^^i^Tiz^i^x 

cr? SEE ^ 91 » L T ^ €r 5£ L r u . 

[ 0 0 2 1 ] 6, ±3?5 L/tict ^ /i^al.^^ 

^ C <h ;^ < !i m S iGfcrD^^ e ^ fr ^ C T ^ ^ 

(0 0 2 21 ^^:^mmyjmx'^t^^mc^ nr^i^mn 
mm 1 0 ^<7553^a;5f^fc^ i a^/s 2 cT^ma i a 
y:2$£au, m i2tci;;^2coiia 1 5^c>'2rBit-siE^ 

^^^m(o0i^^znLxmmf3:yj\^^z±c^mn^^^ 

(0 0 2 31 mtE,z:<D^of^U1^J^^<r>m^J5e.l^-r:<DS 
S&.S(D3&^\Zji-:>X^^^m^mmL'i^^fzt>. 

mmmyjm^z^n^tti 5 ot:^jgc??i^jST<hu^{g(.^ia 

St^SgtC^V^T, 1 k VXmm— 1 0 0 k V/mm<hOi 
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10 0 2 4] 

N, L i TaOj W(04^WiB9t'^^An(nm^^. mXii 

T. ^rz€rm^\z. ^^mt^^i^ni o<D^^mt'*i. m 

# ia U T- S co:^fSi iz 51^ gSil o?^S/E ^ :g ® flfj fc EH ^JOT ^ 

to 0 2 6] 1l.$gg*Il 

9^md'V7r:Tm^yj(^izm^m.it'^nf:z^mmmyt 

OBZ^m 1 a?:/^ 2 <;)«ffi 1 2 n^^zm^'^tm 
:^^'^y<5^')>^mizj:o^mLftWim^'ftmmmz 

/^^-3&«ffil&af2c;585®5fei«g6;&t^rfijT-2)J:^{- 

[0 0 2 71 CKT^J: 5;^Sl0^i-i5ur. 150^:^,^05 

(c. ?S^S*«<eH 0<7)S^5>fl<7)affi5<7)^lcomffil 
Ji^afia, jEMct^S 2 0)^^2 ;5?iEafi:<i:;5: -5 cfcofC 1 
k VXram-- 10 0 k V/mmcO0tJ;^ 1 0 k V/mm 

^(r>n9->\znft^r^y^9'->(D^m^r^»m^i^m 
;)<T#;t. z<r>^^iz. :^9^mmmy3m^z^ti'^^. Sf^ 

to 0 2 8] ia 1 iciFL/igsnc^c^Tii, m 1 ac<m2 
oDsas I ^if2<Dmm^m^<Dmvt^m2A\z^<Djtm 
^^TjkT^'DizyjmvtiiLft^^. -coft!i0 2 Bac/cco 



C4) $*ea^4 - 3 3 5 6 2 0 

(Kf ;5 f ig S <h U r lift ^ S S ifi ^ T ^ o M ^ ^ -5 

<75T. \:iJiv^m\z^^^t^tif>mn^izfi:mmizt:>rz':> 

[0 0 2 9] ^fz. nfi<:0^mitiZ^-oX»m^&',Z^ 
[0 0 3 01 'M.mm 2 

ms^^mLxmmr^. ms'^z^si^x. mwzn^^T 
^^^lz\im-n^^ftLxmmmm^^^T^. z(j^ 

nx^^. z(D^jyiyd<D&^yj^uWi^mm^mo 

m 1 (TD^Sl 5fcL<^2cO-a:S2 7i<^iAf5:-ec0^iiS:^'hr-y 

^^nn^\i ^mm^fZ'Mm^n. mm^^-^^-'^^iLx 

mm I Aikrj 1 BiztDrz^XTf^^^ti-h^oiztiL. je 
idi^ii^M 1 asll^^i B±o:>mm^t^^7b^^m 1 scomts 

[0 0 3 1 1 r<75cfc c>/c£m5ic;c^^.^T. m 1 <7Di[ii 1 fsi) 
j^^mm&i. m2a^nm2mf3<M.mi^rtf3:^J:vlz. mx 

30 1 0 k V/'mmCO^a^^tfOLT, U y 5 

/^5^->(7)53'ffiS^Kit3 0 ^n^Z>:Lti<^X^rc. 
[0 0 3 2] ±1$ L/t:=f: ^ \Z'^m%mt^ 1 0 ic 'J v 
e^l^^L. WiZxr(D-E:^y5^(Dmml ARL<1 B'fZm 

4A-D{3^-r. [S4AtC^TJ:oC. 1 

0<755i^®S^^7^52T-<^^S 1 s±ir:u>;x S i 1 

mA<D^m'.zMLxm.^T^yjf^^3i^:^i^>T^ 

(0 0 3 3] •eLTS4BtC7j^-rcfc^JC, R I E (gfo 
XSl3$:TX^>Ur, TX^^a 1 2 h 1 i 

(0 0 3 4] i^t.iTS4CCT^T=f;-!>JZ, RlE^<^m 
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7 

(0 0 3 5] -eLTMJl04D(C7r-r ^^tC, A I . A 

o^aa 1 4c?)i^^'j :7Ur, ffliSiA&c/iB 

1 SC<lg 2 coma 2 *rfl$B£T'5 d -S, 

[0 0 3 7] :i<Dm^. ±}^Lft^ms.^m^(Drzisb(D 
x'j yi^eiz^'jk&^mgiL. mi(r>mmim.a^m2<D 20 

« S 2 L T S H G 9R^ *: J#>S C <h T t o 

(0 0 3 8J CcOct^fz. ^il^afl^Wtef 1 otCU vv^S 

1 0<73^^5S«^&S6<rci:;»><T#-5. 30 
[0 0 3 9l^fcccDJ:^;:s:Wfi£lc,i:or5J^jSS€^^I^ 

iS^^<h*±i;'5C<i:;5:<5^aSie«3g3 0 ^i^fiS-r-SC 
[0 0 4 0] %i&m 3 

COiSg® 1 BiI3;i±SWtCA I l^ct 0 5g'5^2c75®fS2 

/^5^->(735tfSai£Wi2 3 0$:i^ff£T'5. C<7)«^, 10 SO 

—127- 
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[0 0 4 1] %mm 4 

^ h 'J y y 5 7 -r ^coig^iCcfco rj^fixL^t^i 
cne&Sffi 1 :5^:;^2cOf©^5t^s;:?<, ^^isi: 
ifflq® 1 A±.L\zt:>rz'DxnPt\^T^^o'^z/^^~-> 

nmmz izmm.\z, micoasitiiiciE^e. ^2<7?m 

tl 1 au^^ 2 C0mS2c0fi3S/'^^->tC^^£;To/^5'- 
>^^i^SseWii 3 0 ^f^sSL ::co^^(ci3(.^T 

?5:<53-SSet«ii3 0«:f#-5C>:7:>t-r^;^o 

[0 0 4 2] nmm 5 

0 7(75iBs^wa::^^^ig^^#B3i_,-ci5eQ.^-r-5. c<75i§^ 
1 0 ii^j^-^^jm^z^mmzm^^mt^ nx 
^^^^x. ^(r>j^^a:>iEm(D^mis}z\zA\m^D 
fig^is 1 corns 1 ;i^'9^i^ji®^t^/^^->ic/t5^-- > 
^^n, ^^<T>^m<Dmmi Rh\zhmmz.\\m^K> 

fi£^f©®t*c/'^^->co^2coS® 2X?^ -eco^!5S^;i^^^ 

a. 5J"ffiOft{55fiP^^2 00^S2(5!i^mSa<hUTa/£ 
B 1 costs 1 <?:)»S/^:5^->tc;^ffc:r'5)/t:$^ 

fefi5feSg5cOtiSC'^'t:-y5^, SJEC0X^^=^II;^^J 1 i 

^2 <Ol@®gBfCt5>^oTHp-^^^^f$^«t6H Q<D±m^ 
\Zt>rz':>X^mSL1E.mm,f3^W^^'^n. -E-coe-y^^lC^U 
T 5g ^ ^ tt i -r ^ c <h ;i^'-c ^ rc. 
[0 0 4 3] %1mm^ 

m%7:>w^^^xn*^m^^mi.xt^^^^^ ssc^s 
ic^i^Tt>, ±,m<r>nmmo cLm^\z. ^iconaico 

/ 1 5^ - > i C i^; T -5 / 1 5^ - > <7D fi' a S IE t« ii -5 C i: 
X^fz. 

(0 0 441 IS5SOT7 
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^SScJ'co^niJ:^- K (fiES:3M)±S. ^c°a€) 
19 CO 7 □ > « SJEE «;:c <H CO tee 9 tc a I. «s 

[0 0 4 5] mmm a 

a 1 Oc73S§^W{£:^»f®^Sr#rac.-Cia^T^, 010 

mLft^Wixnj£wm^rr'^h<Dx$>^o z<Da^. m 

5 0 OA, ^mmi^^ni 0(Dm^T^S O um. ^fz 

iz<D^'Dum^{z^\^^Xs 'asfBi. skv. 

1 2 Om|J>a>/^;i/;2:«a$: 1©3150U/^. Ci7)«'&0 1 

mz^i^^x. ^mm»^m o<D±m^izt>ft-x^m 

SlE;5^^i;, CCDS 1 coma 1<oa3^->{c»jS;T^/x 
?ft a fK 9 ^ -fe V ^ T SJE .^^ gijDT 5 C i ic cfc ^ T H:® e^il 

8<tfs]g6(z, as 1 aa^2rai(04sca5:5Bii{c(Hii8-r'5ci 

[0 0 4 6] ^f:^. ffSn«flE^/^;U;^SEEi:LTtjSfl^ 

z//'^)ixm^mm^zm^T^zt\z^':>x. ^is&i^m 
[0 0 4 7] nmms 

0 1 i<Dssmnts::kum!^^mmLxi!imT^, mi i 

S8«f'CO?e.^?S9fca/aL^«*S-caEE9l*l€fT^ t>cO 
Tft^S, ZO<i:#. S I iOSif 1 cotf y5^Pti 2 Mm, 
ewfiium, ^Sl S±cosaffiiat^2(0!S5®5fe^ 
aSBflcOSiBLii 3. 5 um, ^» OcOCP^T 
tllmmTAO, C<?3 J:3;&W0£(Ci3l.^T. 9 3 k VcO 

ia55ajE^4 0 8>w9iitnu>t. z<Dm^. ^mis±.<D 
si<oaeiiaL<^2(7>sffi2<nfffi®7t3ag8P«itc, ceo 

85®/t^->(C*f«;T'5/^5^-><05tffiSfEWig3 Of)^ 



(6> ^#68¥4 - 3 3 5 6 2 0 

[0 0 4 8] 

0 1 2<O3S^Wffi;^f4m0^^ffaLTI5tB^r ^, dco^^l 
cr)i?$/><— :;^coiSS{ci5i-^TIi/h;'^'5>i¥$ t I , to;^<o 

(0?*^a*t;f<ef 1 0 >^ScO©.(|i|i;^^ 

W 1 Uiitc^iA ! ^J:Oet^m2(75aS2;:?<^S6^ir^S^ 

m^^tix^^. 

[0 0 4 9] z(D^z>f:^mmz}5^^x. ^^(DiEmm^ 
m2co^tS2 7>^iE^(2, mmnn^m 1 a^n^r^ i /)<m.mi^L 
iifz^jio^z. s kV(Dm.^mj^^ i^mm^Lx^m 
s.^mi^^mEiLrz. z<o^^}x^mm<rjmmmw-M\z^ 
S':></^'i$r-^ym^mi 3iZ7^^. 0 1 375^e^/?^'5^ 

4aU^T}i5j'SSfe^^3 7:j^?^^^n;^^r^„ za:>^o',zy^ 

<O^Sna^til3. 4 k V^-mmT^r^/to 
[0 0 5 0] Sn^, L NMSa^BfC^IL-r53"SSe^i^^ 

3* ^ a«c*t isj u ^ li li^j- E tt fe^ ± i; ^ 0 ^ 
;t3i:>, 1 kVy'mmi^J.±m^<DmfE^mz^'DX^^f^ 

(OOSlJi^, I kVymm^m(Dm!E^mzJ:-DX 

iC^tp T L ^ 3 -i*, ^^i^^ SSlEtHit J; o 

3a* ck T 3 «^ COS tFf i|t ^gS:^ W ^ ft 5 i± ^5 am 

[0 0 5 2] ^/t 1 0 0 k VXmm€.^;t^'S/£^en;3n 

40 -r^t. ^mm»m^<D^^a\^/)^^^^nxL^o^.n 

{ C L N ^ S a <0 « ^ i 1 5i ^ t C ^ S 56 iS ^ » <r { - . 
2 5 k V/mm@jSWT<cT^C<h7:^^*^^LC^. 
[0 0 5 3] :iK\Z. itS^i^hUr, ^Sta^c^fef u T 

fficO<@Xit 1 0 0 u m^S;tai13-^<0— eftJ^S2B^T-5. 
[0 0 5 4] ttlS^^I 

0 I 4coss^wa::^±©0^^8^LTlftB^r ^ I 4 
\Z^\^^X. ^l\znt5.T^W^9t^z\tW\—'R^'^\^LXm. 
so JSK^^'i^BS-r-S. Z<Di§i^. ®*4^0O^ 1 2 CO 
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(7) 

n 

1 dLlFZii^ 1 0 0 u m^lS^^tgW^WT^tiS- 

[0 0 5 51 C(7>i^<CLT«^aSte^?^B£L, HtC^ 
1 Oc7)affi(75S£aig:^?CICS':?'</^5'->(2*:0 I 5 

1 0 0 iimeSA^<gc75aa{cJ;-:>Tm/£^Ef7/lD-r^ifS 

(0 0 5 6] i^, CCOLN^^s^^mc^TJ^K3B<j7:c»ffi 

CO^SS^ i a m-3 0 ;imgS<t ^i^aj^lES^cO^i 
€: 0. 5 - 1 5 MmSSi:T^Ccb7^"fSS L C(7)iS 

[0 0 5 8] U/i:&^;ffi0i]lC^UTti, 

[0 0 5 9] ^fz. ^JEEP^int-TtaioT, ^^«»***^f J£> 

[0 0 6 01 Sir. iEcf^S/Ect^^tC, 

[0 0 6 1 1 

[ 0 0 6 2] ^P^:^i^]tc*^^{k$n/::?^^m* 
S j?;^ H^t^c^*! '^tt $ t) r fcWit ^ i^fi^ "T ^) C <i: 

3 c Jo 5 <7D IS g <£ « ig ^ ^ :i > ^ -c * T , 5> 
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3?l ^ W ^ ^ iifS 1§ SE ^ ^ EiHiZ fr :5 C <!: T ^ 

[ 0 0 6 3] en^rti^jE*/^Ju;^a/£ i-r^ifi^ 
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